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Comparative Study on the Determination Method of Entrapment Efficiency of Alprostadil Injection
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ABSTRACT :OBJECTIVE To establish a method for determining the entrapment efficiency of alprostadil injection, compare the
differences between ultrafiltration centrifugation and microcolumn centrifugation methods for determining the entrapment efficiency of
alprostadil injection, and select the optimal method. METHODS High pressure homogenization method was used to prepare alpros-
tadil injection. Ultrafiltration membrane with different molecular weights were used to establish the ultrafiltration centrifugation method
by selecting the centrifugation speed and time. The micro column was prepared with Sephadex G-50, and the encapsulated and free
drugs were separated by centrifugal elution. The separation effect was evaluated by establishing the elution curve of soybean oil and free
alprostadil. At the same time, the difference between different elution solvents was investigated, the optimal elution solvent was
screened, and the microcolumn centrifugation method was established. The drug content was determined by high-performance liquid
chromatography and post column derivatization device, and the entrapment efficiency was calculated. RESULTS The entrapment effi-
ciency of three batches of alprostadil injection measured by ultrafiltration centrifugation method ranged from 98. 6% to 99.5% , while
the entrapment efficiency measured by microcolumn centrifugation method ranged from 89.5% to 91.3%. CONCLUSION  The
results of the ultrafiltration centrifugation method for determining the entrapment efficiency are too high and not suitable for the determi-
nation of the entrapment efficiency of this product. The microcolumn centrifugation method using glycerol aqueous solution as the
eluting solvent is suitable for the determination of the entrapment efficiency of this product.
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Ao BRI 100 g IFAZE 65 ~75 °C, I AZE B b
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Fig.1 The HPLC chromatograms of alprostadil reference sub-
stance solvent( A) , blank solvent( B) , blank milk solvent(C)

test solvent (D)
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2.2.3 MEEEE EH R E R 0.01,
0.10.0.25.0.40.0.50.0.75.1.00 pg - mL ™" Xf B8 5
W A3 AR BT 0 SR T AR, DA RR (A)
X (p) FEATRERHM LT RN A =
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1 RSD 4y 0. 55% , KW J7 XA AE % B R 4T
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G3HTo 6 A3 A ol v VT A b R 1T 4 i R
101. 4% , #3555 Y 22 ( relative standard deviation,
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i, A AT 6 O sl it v i, 290 5 A8 ]
“2.2.57 E RISV HR ) & . ARG 12 it
A AT 51 R (972 5 i R £ 100. 7% ,RSD 2
1.4% (n =12) , KUk g% B R AT

2.2.8 JnpnmlfREs RS EFL0.5 mL, B
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PR B RAT .

2.2.9 FwfeEtEilEm HU2.2.67 TR i Ak
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A1) 750 BE T T U 2 T 8 b, A T U TR
B 6 h, A[RIE[a] AU TR AR Y RSD 435904 1. 8% |
1.7% o BfAE HCE I G A5 2R % BRI W &
P VA TS MR A TETRR Y G T R U
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LR o
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0.5 mL Ji# B3 259 7O F e 36,2 000 ¢« min ™",
B2 min J5,000.5 mL 22. 1 mg « mL ™" H B /K %K
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Fig.2 Elution curve of alprostadil free drug
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IRTESHK 0. 5 mL, IFEGICRE B, #22. 4. 37 iU T #
B, B UCBE I, 23551 P IE O -5 I (12 1) B2t
SlRE S B A R R R, #2272, 4. 17 TR
G SR E R ah Y & i, il vE B Ze WA 3,
SERFI], RZIMTERT 3 WK P HEA 43R0
th, RARGE A 43 FEED IR E] 98 % LA F, B W R 3 3
K 98% LA bW ALE 251 C kB AL

2.4.5  WEITE KR TS MR T SR
0.5 mL, % 5 mL 5 (& 5, F oK £ i #i B 2 %1
BE RS, 42,2 17 BT ik A5, I A b 1 6
B CoRE R RIAT /R VE SR 0. 5 mL i3l
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0.5 mL22. 1 mg - mL™" Hlk i R0E, 3606 3 W, &
IR, R 2 5 mL AR 5, FH K
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Fig. 3 Elution curve of soybean oil

2.4.6  PEBUAFIGRLE  $02. 4057 BN IE T,
3P SRR IR R A 7K 22,1 mg + mLL " HK
5 % I EIFHTI% 0. 9% NaCl i 00 £ 54 50
SERBIRR A B M E S5 RIS 1, 453 3R0, R
F122. 1 mg + mL ™ HI KB VR 0 5 V8 0 7 1
FEF R A, PO Hh A VB BRI

®1 TEERBENMCHENEERGZ N
Tab.1 Measurement results of entrapment efficiency of differ-

ent eluting solvents

Elution solvent Entrapment efficiency/ %

Water 83.2
22.1 mg - mL ="' Glycerin aqueous solution 90. 6
5% Glucose 84.3
0.9% NaCl solution 70. 1

2.5 MAEBQRTERIE
2.5.1 HERICRIAK: 4091 ERERTI AR T,
(0. 4 mL) 711(0. 5 mL) 75 (0.6 mL)3 FAR,
“2.4.5" WU FJri, M AR IMUR S (CL) LB
B b BERE AP ATR 3 G, T A IR
98.9% ,RSD 5 1.2% (n=9) , FEREITER L1
2.5.2 fURERIMCRIAK I 9 AR S, 9
0.45 .0.50.0.55 mL 3 FpRFH EREE, B2 BRIk
RIS M 20 10 5 mg - mL " B
SO WL, MR L H 86 0 HE 10 s, 4 R
FE 3 102, 4,57 T F 7 ek W B AT A MR
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T D32, 4. 57 TR Ty ik, D ALY S A 3
FS AR B a8, T E S [ iR, 25 R WL 3% 2, °F
Kl % 98. 4% ,RSD 2y 1.5% (n =9) , Jy ik HEM
FE R

R2 WHEBESERFERENELER, n=9
Tab.2 Determination results of spiked recovery rate by micro

column centrifugation method. n =9

Number  m(Added)/pg  m(Measured)/pg Recovery/%
1 2.039 2.014 98. 80
2 2.039 1.976 96.93
3 2.039 2.016 98.90
4 2.265 2.213 97.70
5 2.265 2.303 101. 68
6 2.265 2.234 98.63
7 2.492 2.432 97.61
8 2.492 2.405 9.53
9 2.492 2.458 98. 66

2.6 A HRE SR H RN E

WA [RIHIE 5 B I8 2R TE 50 3 4t , 2050k
DB OIE (F5°2. 3. 27 U2 7 ik ) AR B0
R (H2. 4. 57 UR P E T k) I E QLR 43t
FATINE 2 o AR 3.

R3 MAIHREHAREHENTER, n=2

Tab.3 Results of entrapment efficiency of alprostadil injec-

tion. n=2

Method Batch Entrapment
No. efficiency/ %

Ultrafiltration centrifugation method 22120161 99.1

22120361 99.5

22120561 98.6

Microcolumn centrifugation method 22120161 90. 6

22120361 91.3

22120561 89.5

34t i
e R IR TR i R R B MR B e I O ik
Z: 7% {4 MR T 5 W E K 2 o bR ofE WST-( X-
041)-20027-2008 1 T & & {4 3% 55 4. 1 T HI 1
/R 25 R TC AL B AR 2R, 0SS R R s W i, L
WMSAR 55 , o i e 58 A ) MR WSO B, SR T T A
SR AT B TR R SR 2 b 3R T
FEREL 80 Tk R R ke W kg
WE, L@k, REUE KEE S R, TUAT
R R AN D8RR S R R 81 MR S R I R (HL T 51
Hh /R AR 22, 68 Rl A BRI 3t S TR L
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B2 Hy TR R W RS 2 S Bl B 2
Wit BEAR T 52 B, 1k D0 5 114 6 8 38 0 o o
UNTSE R AR JEE 1) AT 57) b /0K 9 Y00 R 08 i mT
il /R R A 3 S I X i 24 0 ) O R AR O, 1EL
T8 3t R 1 S AL A% /N 2 mL: 10 g, B df
e 1 91 L 7R e R BRI, AR AR B A ) Oy X
o 7 32k 14 M 2 0 R A2 1P 2 B L TR D A A R
PEAT IR AT o 73 A0S M 2 3 S Y000 A
P, R PR B B0k, i AT B K 10 8 0 T A
FCRY B 8] A BB 0 B 5 B 25 W) 00 B, A
IR FOK AR BRI B F  Blg B T
i 105 L R R R ) SRR AR R £ b e Ak
D8 Lo JCTA MER I 7 T8 7R (9 A 3

A ] ) 4R 5 3k 19 A [ B 4 5 A 5
SCHR , 11 # R Sephadex G-50 il & fAE: , 38 i Xt
BLODFH (B0 1) B O I R] VB0 ) Rl 2 S %
i S 16 i ST T ORE B0k e TR R 2
Wy NG d 24 ) 1 o 1 it 2, BE O DL R e T
B2 S 2P o B Do b R A T
B2 55 2 25 W 00 0 B DL, SCHR R 2R E
i w38 9 R il B A0 W A0 B 24 W G o I 1
B TR IR A, AR AR, I i A R 2
HAb RS F AR, Iy e o B . M
VT LA SR 40 U8 451 28 24 ) 2 75 i ok O 1 A, (HL TG
5 B 2P AL B FE ] A5 aE i P
SE VRN I PO s 5L R R R AR AR O [R]
Fe S WAL 15 25 Wy i B A OO, AH T LB B A 5
W AT IR BEESE SRR o SR 0 ik T AR
Uy s S ey TR o Ak B A R R Y AT 5 |
FiT 83t 7 p 0 1 2L 1) SR KAR 9 RO Tl 8L, Sy 38 i
A3 25 1) 9 R RE T o IR0 Ot e X B 3 ) 5
Wi, ASBFTE 5 581 7K S AN [ 2538 1 7 70 0 40 3t
R, Hor 0. 9% NaCl #5100 A B 5 (1 52 1
R, 7Bk 0. 9% NaCl % 90 1 52 i L kLAY
FRIMLAT, BB R Pt EERATH
TESCHRAFE 19 B8 5 7L AR K AR 22. 1 mg + mL ™ 90

Hh E 272875 2025 4 1 H 2R 60 55 2 )




KA S PE I 790, % 50 AN 2 B2 i) LR 1) 3R
AT EL AR, ] LR PRSI 20, [ E H 3l Kk 9 0 n] L
ST 17 LA AR E P, AR T AR R AT AR, I
ZER B RRMT 22. 1 mg - mLH K R A T
i 455 fm o

4 & it

FEUE O i R Tl ZEAR O ) BB B
(], RIS b 23 il 17 5L b A 81 2 1 SR oK AR g
FAR RS , T s 2 X P o 52 iy 271 3t 7% W82 44 1
B2, S BT 3 2 R i ey, A RE R S B AR i
MR IZIE A T A dh B R IE . A
SCHEST. T RORE 18 0 325 D00 2 T 471 M 0K T 59 T ) 0,
ARG /N, B ORIk, X Bt 25
T RS 25 WD BEIR 58 4, AT LA S50k S 8 B O IA Y
s, PEEERY 22. 1 mg - mL ™" H Il AR PR A R
PATR, AT LA i RO o AP 5 M 2o o ) 0 3 g
M, 75 %5 B 1 P S o ) Bk vl LA E A2 2 A T
LYGUETT I MERA B R4, AT LA TR 81 3 2R S
14 B A 5E o
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